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<120> OPTIMIZED EXPRESSION OF HPV 45 LI IN 
YEAST 

<130> 21500 

<150> PCT/US2004/31326 
<151> 2004-09-24 

<150> 60/506,812 
<151> 2003-09-29 

<160> 8 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 1533 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> HPV45 L1R 
<400> 1 

atggctttgt ggagaccatc tgactctact gtctacttgc caccaccatc tgtcgctaga 60 
gtcgtcaaca ctgacgacta cgtctccaga acctccatct tctaccacgc tggttcttcc 120 
agattgttga ctgtcggtaa cccatacttc agagtcgtcc catccggtgc tggtaacaag 180 

- 1 - 



21500 4 



caagctgttc 


caaaggtctc 


tgcttaccaa 


tacagagtct 


tcagagtcgc 


tttgccagac 


240 


ccaaacaagt 


tcggtttgcc 


agactctact 


atctacaacc 


cagaaactca 


aagattggtc 


300 


tgggcatgcg 


tcggtatgga 


aatcggtaga 


ggtcaaccat 


tgggtatcgg 


tttgtctggt 


360 


cacccattct 


acaacaagtt 


ggacgacacc 


gaatccgctc 


acgctgctac 


tgctgtcatc 


420 


actcaagacg 


tcagagacaa 


cgtctctgtc 


gactacaagc 


aaacccaatt 


gtgtatcttg 


480 


ggttgtgtcc 


cagctatcgg 


tgaacactgg 


gctaagggta 


ccttgtgtaa 


gccagctcaa 


540 


ttgcaaccag 


gtgactgtcc 


accattggaa 


ttgaagaaca 


ctatcatcga agacggtgac 


600 


atggttgaca 


ctggttacgg 


tgctatggac 


ttctccaccc 


tgcaggacac 


taagtgtgaa 


660 


gttccattgg 


acatctgtca 


atctatctgt 


aagtacccag 


actacttgca 


aatgtccgct 


720 


gacccatacg 


gtgactctat 


gttcttctgt 


ttgagaagag 


aacaattgtt 


cgctagacac 


780 


ttctggaaca 


gagctggtgt 


catgggtgac 


actgttccaa 


ctgacttgta 


catcaagggt 


840 


acctctgcta 


acatgagaga 


aactccaggt 


tcctgtgtct 


actctccatc 


tccatctggt 


900 


tctatcacta 


cttccgactc 


tcaattgttc 


aacaagccat 


actggttgca 


caaggctcaa 


960 


ggtcacaaca 


acggtatctg 


ttggcacaac 


caattgttcg 


tcaccgtcgt 


tgacactacc 


1020 


agatctacta 


acttgacctt 


gtgtgcttct 


actcaaaacc 


cagttccaaa 


cacttacgac 


1080 


ccaaccaagt 


tcaagcacta 


ctccagacac 


gtcgaggaat 


acgacttgca 


attcatcttc 


1140 


caattgtgta 


ctatcacctt 


gaccgctgaa 


gtcatgtcct 


acattcactc 


tatgaactcc 


1200 


tctatcttgg 


aaaactggaa 


cttcggtgtt 


ccaccaccac 


caaccacctc 


cttggttgac 


1260 


act tacagat 


tcgtccaatc 


tgtcgctgtc 


acttgtcaaa 


aggacaccac 


tccaccagaa 


1320 


aagcaagacc 


catacgacaa 


gttgaagttc 


tggactgttg 


acttgaagga 


aaagttctct 


1380 


tccgacttgg 


accaataccc 


attgggtaga 


aagttcttgg 


ttcaagctgg 


tttgagacgt 


1440 


agaccaacta 


tcggtccacg 


taagagacca 


gctgcttcca 


cttccactgc 


ttctagacca 


1500 


gctaagcgtg 


tcagaatcag 


atccaagaag 


taa 






1533 



<210> 2 
<211> 510 
<212> PRT 

<213> Human Papillomavirus Type 45 
<400> 2 

Met Ala Leu Trp Arg Pro Ser Asp Ser Thr Val Tyr Leu Pro Pro Pro 

15 10 15 

Ser Val Ala Arg Val Val Asn Thr Asp Asp Tyr Val Ser Arg Thr Ser 

20 25 30 

lie Phe Tyr His Ala Gly Ser Ser Arg Leu Leu Thr Val Gly Asn Pro 

35 40 45 

Tyr Phe Arg Val Val Pro Ser Gly Ala Gly Asn Lys Gin Ala Val Pro 

-2- 



21500 x 



50 

Lys Val Ser Ala 
65 

Pro Asn Lys Phe 

Gin Arg Leu Val 
100 

Pro Leu Gly lie 
115 

Asp Thr Glu Ser 
130 

Arg Asp Asn Val 
145 

Gly Cys Val Pro 

Lys Pro Ala Gin 
180 

Asn Thr lie lie 
195 

Met Asp Phe Ser 
210 

lie Cys Gin Ser 
225 

Asp Pro Tyr Gly 

Phe Ala Arg His 
260 

Pro Thr Asp Leu 
275 

Pro Gly Ser Cys 
290 

Ser Asp Ser Gin 
305 

Gly His Asn Asn 

Val Asp Thr Thr 
340 



55 

Tyr Gin Tyr Arg 
70 

Gly Leu Pro Asp 
85 

Trp Ala Cys Val 

Gly Leu Ser Gly 
120 

Ala His Ala Ala 
135 

Ser Val Asp Tyr 
150 

Ala lie Gly Glu 
165 

Leu Gin Pro Gly 

Glu Asp Gly Asp 
200 

Thr Leu Gin Asp 
215 

lie Cys Lys Tyr 
230 

Asp Ser Met Phe 
245 

Phe Trp Asn Arg 

Tyr lie Lys Gly 
280 

Val Tyr Ser Pro 
295 

Leu Phe Asn Lys 
310 

Gly lie Cys Trp 
325 

Arg Ser Thr Asn 



60 

Val Phe Arg Val 
75 

Ser Thr lie Tyr 
90 

Gly Met Glu lie 
105 

His Pro Phe Tyr 

Thr Ala Val lie 
140 

Lys Gin Thr Gin 
155 

His Trp Ala Lys 
170 

Asp Cys Pro Pro 
185 

Met Val Asp Thr 

Thr Lys Cys Glu 
220 

Pro Asp Tyr Leu 
235 

Phe Cys Leu Arg 
250 

Ala Gly Val Met 
265 

Thr Ser Ala Asn 

Ser Pro Ser Gly 
300 

Pro Tyr Trp Leu 
315 

His Asn Gin Leu 
330 

Leu Thr Leu Cys 
345 



Ala Leu Pro Asp 
80 

Asn Pro Glu Thr 
95 

Gly Arg Gly Gin 
110 

Asn Lys Leu Asp 
125 

Thr Gin Asp Val 

Leu Cys lie Leu 
160 

Gly Thr Leu Cys 
175 

Leu Glu Leu Lys 
190 

Gly Tyr Gly Ala 
205 

Val Pro Leu Asp 

Gin Met Ser Ala 
240 

Arg Glu Gin Leu 
255 

Gly Asp Thr Val 
270 

Met Arg Glu Thr 
285 

Ser lie Thr Thr 

His Lys Ala Gin 
320 

Phe Val Thr Val 
335 

Ala Ser Thr Gin 
350 
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21500 



Asn Pro Val Pro 
355 

Arg His Val Glu 
370 

lie Thr Leu Thr 
385 

Ser lie Leu Glu 

Ser Leu Val Asp 
420 

Gin Lys Asp Thr 
435 

Lys Phe Trp Thr 
450 

Gin Tyr Pro Leu 
465 

Arg Pro Thr lie 

Ala Ser Arg Pro 
500 



Asn Thr Tyr Asp 
360 

Glu Tyr Asp Leu 
375 

Ala Glu Val Met 
390 

Asn Trp Asn Phe 
405 

Thr Tyr Arg Phe 

Thr Pro Pro Glu 
440 

Val Asp Leu Lys 
455 

Gly Arg Lys Phe 
470 

Gly Pro Arg Lys 
485 

Ala Lys Arg Val 



Pro Thr Lys Phe 

Gin Phe lie Phe 
380 

Ser Tyr lie His 
395 

Gly Val Pro Pro 
410 

Val Gin Ser Val 
425 

Lys Gin Asp Pro 

Glu Lys Phe Ser 
460 

Leu Val Gin Ala 
475 

Arg Pro Ala Ala 
490 

Arg lie Arg Ser 
505 



Lys His Tyr Ser 
365 

Gin Leu Cys Thr 

Ser Met Asn Ser 
400 

Pro Pro Thr Thr 
415 

Ala Val Thr Cys 
430 

Tyr Asp Lys Leu 
445 

Ser Asp Leu Asp 

Gly Leu Arg Arg 
480 

Ser Thr Ser Thr 
495 

Lys Lys 
510 



<210> 3 

<211> 1533 

<212> DNA 

<213> Human Papillomavirus Type 4 5 



<400> 3 



atggctttgt 


ggcggcctag 


tgacagtacg 


gtatatcttc 


caccaccttc 


tgtggccaga 


60 


gttgtcaaca 


ctgatgatta 


tgtgtctcgc 


acaagcatat 


tttaccatgc 


aggcagttcc 


120 


cgattattaa 


ctgtaggcaa 


tccatatttt 


agggttgtac 


ctagtggtgc 


aggtaataaa 


180 


caggctgttc 


ctaaggtatc 


cgcatatcag 


tatagggtgt 


ttagagtagc 


tttgcccgat 


240 


cctaataaat 


ttggattacc 


tgattctact 


atatataatc 


ctgaaacaca 


acgtttggtt 


300 


tgggcatgtg 


taggtatgga 


aattggtcgt 


gggcagcctt 


taggtattgg 


cctaagtggc 


360 


catccatttt 


ataataaatt 


ggatgataca 


gaaagtgctc 


atgcagctac 


agctgttatt 


420 


acgcaggatg 


ttagggataa 


tgtgtcagtt 


gattataagc 


aaacacagct 


gtgtatttta 


480 


ggttgtgtac 


ctgctattgg 


tgagcactgg 


gccaagggca 


cactttgtaa 


acctgcacaa 


540 



-4- 



ttgcaacctg 


gtgactgtcc 


tcctttggaa 


cttaaaaaca 


ccattattga 


ggatggtgat 


600 


atggtggata 


caggttatgg 


ggcaatggat 


tttagtacat 


tgcaggatac 


aaagtgcgag 


660 


gttccattag 


acatttgtca 


atccatctgt 


aaatatccag 


attatttgca 


aatgtctgct 


720 


gatccctatg 


gggattctat 


gtttttttgc 


ctacgccgtg 


aacaactgtt 


tgcaagacat 


780 


ttttggaata 


gggcaggtgt 


tatgggtgac 


acagtaccta 


cagacctata 


tattaaaggc 


840 


actagcgcta 


atatgcgtga 


aacccctggc 


agttgtgtgt 


attccccttc 


tcccagtggc 


900 


tctattacta 


cttctgattc 


tcaattattt 


aataagccat 


attggttaca 


taaggcccag 


960 


ggccataaca 


atggtatttg 


ttggcataat 


cagttgtttg 


ttactgtagt 


ggacactacc 


1020 


cgcagtacta 


atttaacatt 


atgtgcctct 


acacaaaatc 


ctgtgccaaa 


tacatatgat 


1080 


cctactaagt 


ttaagcacta 


tagtagacat 


gtggaggaat 


atgatttaca 


gtttattttt 


1140 


cagttgtgca 


ctattacttt 


aactgcagag 


gttatgtcat 


atatccatag 


tatgaatagt 


1200 


agtatattgg 


aaaattggaa 


ttttggtgta 


cctccaccac 


ctactacaag 


tttagtggat 


1260 


acatatcgtt 


ttgtgcaatc 


agttgctgtt 


acctgtcaaa 


aggatactac 


acctccagaa 


1320 


aagcaggatc 


catatgataa 


attaaagttt 


tggactgttg 


acctaaagga 


aaaattttcc 


1380 


tccgatttgg 


atcaatatcc 


ccttggtcga 


aagtttttag 


ttcaggctgg 


gttacgtcgt 


1440 


aggcctacca 


taggacctcg 


taagcgtcct 


gctgcttcca 


cgtctactgc 


atctaggcct 


1500 


gccaaacgtg 


tacgtatacg 


tagtaaaaaa 


taa 






1533 



<210> 4 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Primer 
<400> 4 

ccaccaccac ctatataggt attc 24 

<210> 5 

<211> 24 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PCR Primer 



21500 



<400> 5 

caaacataca tatatgtgct aaca 24 

<210> 6 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Primer 
<400> 6 

ctcagatctc acaaaacaaa atggctttgt ggcggcctag tgac 44 

<210> 7 
<211> "35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> PCR Primer 
<400> 7 

gacagatctt attttttact acgtatacgt acacg 35 

<210> 8 
<211> 1533 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> HPV45 L1R - Antisense 
<400> 8 

taccgaaaca cctctggtag actgagatga cagatgaacg gtggtggtag acagcgatct 60 
cagcagttgt gactgctgat gcagaggtct tggaggtaga agatggtgcg accaagaagg 120 
tctaacaact gacagccatt gggtatgaag tctcagcagg gtaggccacg accattgttc 180 
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21500 



gttcgacaag 


gtttccagag 


acgaatggtt 


atgtctcaga 


agtctcagcg 


aaacggtctg 


240 


ggtttgttca 


agccaaacgg 


tctgagatga 


tagatgttgg 


gtctttgagt 


ttctaaccag 


300 


acccgtacgc 


agccatacct 


ttagccatct 


ccagttggta 


acccatagcc 


aaacagacca 


360 


gtgggtaaga 


tgttgttcaa 


cctgctgtgg 


cttaggcgag 


tgcgacgatg 


acgacagtag 


420 


tgagttctgc 


agtctctgtt 


gcagagacag 


ctgatgttcg 


tttgggttaa 


cacatagaac 


480 


ccaacacagg 


gtcgatagcc 


acttgtgacc 


cgattcccat 


ggaacacatt 


cggtcgagtt 


540 


aacgttggtc 


cactgacagg 


tggtaacctt 


aacttcttgt 


gatagtagct 


tctgccactg 


600 


taccaactgt 


gaccaatgcc 


acgatacctg 


aagaggtggg 


acgtcctgtg 


attcacactt 


660 


caaggtaacc 


tgtagacagt 


tagatagaca 


ttcatgggtc 


tgatgaacgt 


ttacaggcga 


720 


ctgggtatgc 


cactgagata 


caagaagaca 


aactcttctc 


ttgttaacaa 


gcgatctgtg 


780 


aagaccttgt 


ctcgaccaca 


gtacccactg 


tgacaaggtt 


gactgaacat 


gtagttccca 


840 


tggagacgat 


tgtactctct 


ttgaggtcca 


aggacacaga 


tgagaggtag 


aggtagacca 


900 


agatagtgat 


gaaggctgag 


agttaacaag 


ttgttcggta 


tgaccaacgt 


gttccgagtt 


960 


ccagtgttgt 


tgccatagac 


aaccgtgttg 


gttaacaagc 


agtggcagca 


actgtgatgg 


1020 


tctagatgat 


tgaactggaa 


cacacgaaga 


tgagttttgg 


gtcaaggttt 


gtgaatgctg 


1080 


ggttggttca 


agttcgtgat 


gaggtctgtg 


cagctcctta 


tgctgaacgt 


taagtagaag 


1140 


gttaacacat 


gatagtggaa 


ctggcgactt 


cagtacagga 


tgtaagtgag 


atacttgagg 


1200 


agatagaacc 


ttttgacctt 


gaagccacaa 


ggtggtggtg 


gttggtggag 


gaaccaactg 


1260 


tgaatgtcta 


agcaggttag 


acagcgacag 


tgaacagttt 


tcctgtggtg 


aggtggtctt 


1320 


ttcgttctgg 


gtatgctgtt 


caacttcaag 


acctgacaac 


tgaacttcct 


tttcaagaga 


1380 


aggctgaacc 


tggttatggg 


taacccatct 


ttcaagaacc 


aagttcgacc 


aaactctgca 


1440 


tctggttgat 


agccaggtgc 


attctctggt 


cgacgaaggt 


gaaggtgacg 


aagatctggt 


1500 


cgattcgcac 


agtcttagtc 


taggttcttc 


att 






1533 
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